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(57)Abstract: 

PURPOSE: To suppress stray capacitance generated 
between an input electrode and an output electrode and 
interference between vibrators. 
CONSTITUTION: A vibrator section 2 and a capacitor 
section 4 are provided on the input side of a piezoelectric 
substrate 1 and a vibrator section 3 and a capacitor 
section 5 are provided on the output side of the 
piezoelectric substrate 1. Then the piezoelectric 
substrate 1 and sealing substrates 12, 13 form a 
laminator 16 provided with an enclosed vibration space. 
After a groove 17 completely separating the piezoelectric 
substrate 1 and the sealing substrate 12 is formed 
among the vibrator section 2, the capacitor section 4, the 
vibrator section 3, the capacitor section 5 in the 

laminator, the groove 17 is filled by a resin 18 whose dielectric constant is lower than that of 
the substrates 1,12. 
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* NOTICES* . 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] A piezo electric crystal substrate which has the two vibrator sections and the two capacitor 
sections at least, prepared one [ said ] vibrator section and capacitor section in one substrate side, and 
prepared the vibrator section and the capacitor section of said another side in an another side side of a 
substrate, A slot which is equipped with two closure substrates which form oscillating space on both 
sides of said piezo electric crystal substrate, and divides said piezo electric crystal substrate and one 
[ said ] closure substrate, respectively One [ said ] vibrator section and capacitor section, Piezo-electric 
components characterized by having prepared between the vibrator section of said another side, and the 
capacitor section, and filling up this slot with resin. 

[Claim 2] A piezo electric crystal substrate with the two vibrator sections and the one capacitor section 
arranged between these two vibrator sections at least, It has two closure substrates which form 
oscillating space on both sides of said piezo electric crystal substrate. Piezo-electric components 
characterized by having prepared a slot which divides said piezo electric crystal substrate and one 
[ said ] closure substrate, respectively between said capacitor sections and one [ said ] vibrator sections 
and between said capacitor sections and vibrator sections of said another side, and filling up this slot 
with resin. 

[Claim 3] A piezo-electric component according to claim 1 or 2 characterized by a reinforcement 
member having joined to a closure substrate divided by slot where said slot is straddled at least. 
[Claim 4] A piezo electric crystal substrate which has at least two vibrator sections, and two closure 
substrates which form oscillating space on both sides of said piezo electric crystal substrate, A slot 
which is equipped with a dielectric substrate with at least one capacitor section, and divides said piezo 
electric crystal substrate and one [ said ] closure substrate, respectively Piezo-electric components 
characterized by preparing a slot which fills up this slot with resin while preparing between said two 
vibrator sections, and divides said dielectric substrate between an input side of said dielectric substrate, 
and an output side. 

[Claim 5] A piezo-electric component according to claim 4 characterized by establishing a slot which 
divides a dielectric substrate even in a closure substrate which touches said dielectric substrate. 
[Claim 6] Claim 1 characterized by establishing a slot which divides one closure substrate and piezo 
electric crystal substrate, respectively even in a closure substrate of another side, claim 2, or a piezo- 
electric component according to claim 3, 4, or 5. 

[Claim 7] A piezo electric crystal substrate with the two vibrator sections and the one capacitor section 
at least, It has a propagation-of-vibration prevention member joined to two closure substrates which 
form oscillating space on both sides of said piezo electric crystal substrate, and one [ said ] closure 
substrate through flexible adhesives. Piezo-electric components characterized by having prepared a slot 
which reaches even said propagation-of-vibration prevention member between said vibrator sections 
while dividing said two closure substrates and said piezo electric crystal substrate, respectively, and 
filling up this slot with resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the piezo-electric components used for an oscillator 

circuit, a filter circuit, etc. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of piezo-electric components, there is a thing 
of the laminating type shown in drawin g 1 8 . This piezo-electric component constitutes the layered 
product from a piezo electric crystal substrate 120 which has the capacitor section for combining the two 
vibrator sections and these two vibrator sections, and two closure substrates 121,122 which form 
oscillating space on both sides of this piezo electric crystal substrate 120. An input electrode 125 and an 
output electrode 126 are formed in the both ends of this layered product, and the grand electrode 127 is 
formed in the center section. 

[0003] However, if this piezo-electric component was miniaturized further, since the gap of an input 
electrode 125 and an output electrode 126 would become narrow, big stray capacity occurred between 
the input electrode 125 and the output electrode 126. Moreover, apart from this, the problem that a RF 
property deteriorated also had vibration produced in one vibrator section by spreading the closure 
substrate 121,122 and interfering in the vibrator section of another side. 

[0004] Then, the technical problem of this invention is to offer the piezo-electric components of the 
structure where the stray capacity generated between an input electrode and an output electrode and 
interference between the vibrator sections can be suppressed. 
[0005] 

[Means for Solving the Problem and its Function] In order to solve the above technical problem, piezo- 
electric components concerning this invention were equipped with a piezo electric crystal substrate 
which has the capacitor section for combining the two vibrator sections and these two vibrator sections, 
and two closure substrates which form oscillating space on both sides of this piezo electric crystal 
substrate, and prepared a slot which divides said piezo electric crystal substrate and one [ said ] closure 
substrate, respectively between said two vibrator sections. This slot is filled up, resin, for example, 
epoxy system resin etc., of a dielectric constant lower than a piezo electric crystal substrate and a closure 
substrate etc. Therefore, since a dielectric constant of a piezo electric crystal substrate which prepared a 
slot, and the whole closure substrate becomes small, stray capacity generated between I/O of piezo- 
electric components becomes small. 

[0006] Moreover, if a reinforcement member is joined to a closure substrate divided by slot where said 
slot is straddled at least, a fall of a mechanical strength of piezo-electric components by having prepared 
a slot will be compensated. Moreover, a dielectric substrate may be joined to a layered product which 
consists of a piezo electric crystal substrate and a closure substrate, and capacity for combining the two 
vibrator sections may be secured in the capacitor section prepared in a dielectric substrate. In this case, 
stray capacity during I/O of piezo-electric components is stopped by preparing a slot which divides a 
dielectric substrate into a dielectric substrate. 
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[0007] Furthermore, if this division slot is established even in a closure substrate of another side when 
forming a slot which divides a piezo electric crystal substrate and one closure substrate in a layered 
product which consists of a piezo electric crystal substrate and a closure substrate, said piezo electric 
crystal substrate and one [ said ] closure substrate will be divided certainly. Moreover, a propagation-of- 
vibration prevention member is joined to a layered product which consists of a piezo electric crystal 
substrate and a closure substrate through flexible adhesives, for example, adhesives of a rubber system. 
If structure which prepares a slot which reaches even said propagation-of-vibration prevention member 
between the two vibrator sections, and fills up this slot with resin is adopted while dividing said piezo 
electric crystal substrate and said closure substrate Vibration produced in one vibrator section is 
interrupted by resin and flexible adhesives which are filled up with a slot, and does not need to affect the 
vibrator section of another side. 
[0008] 

[Example] Hereafter, the example of the piezo-electric components concerning this invention is 
explained with reference to an accompanying drawing. In each example, the same sign was given to the 
same components and the same portion. 

The piezo-electric components of the 1st example of [the 1st example, drawing 1 - drawing 6 ] contain 
two piezoelectric transducers and two capacitors, form one piezoelectric transducer and capacitor of 
them in the input side of a piezo electric crystal substrate, and form other piezoelectric transducers and 
capacitors in the output side of a piezo electric crystal substrate. As shown in drawing 1 , piezo-electric 
components consist of a piezo electric crystal substrate 1 and closure substrates 12 and 13 which form 
oscillating space on both sides of this piezo electric crystal substrate 1. 

[0009] The piezo electric crystal substrate 1 consists of ceramic material, such as PZT. The input-side 
cash-drawer electrode 7 connected to vibrating electrode 2a, 2b, vibrating electrodes 3a and 3b, capacity 
electrode 4a, capacity electrode 5a, electrode 2b, and 3b, respectively and the output side cash-drawer 
electrode 8, and auxiliary electrodes 9a and 9b are formed in the surface of the piezo electric crystal 
substrate 1. Furthermore, as shown in drawin g 2 , the capacity electrode 6 which should finally be . 
divided into capacity electrode 6a and capacity electrode 6b by vibrating electrode 2c, vibrating 
electrode 3c, and the below-mentioned division slot 17 is formed in the rear face of a substrate 1 at the 
position. The vibrator sections 2 and 3 consist of vibrating electrodes 2a-2c, and 3a-3c, respectively, and 
the capacitor sections 4 and 5 consist of capacity electrodes 4a, 6a, 5a, and 6b, respectively. 
[0010] The insulating closure substrates 12 and 13 are arranging the crevices 12a, 12b (refer to drawing 
4 ), 13a, and 13b for oscillating space formation in one field. Next, the assembly procedure of the above 
components 1, 12, and 1*3 is explained. First, as shown in drawin g 3 , it considers as the layered product 

16 which has the oscillating space of the piezo electric crystal substrate 1 which fixed the closure 
substrates 12 and 13 through the adhesives of an epoxy system etc. up and down, and was sealed. The 
slot 17 which divides the piezo electric crystal substrate 1 and the closure substrate 12 into two is 
formed in this layered product 16. The depth of a slot 17 is set up in order to divide completely the piezo 
electric crystal substrate 1 and the closure substrate 12 at this time, to take manufacture tolerance etc. 
into consideration and to establish a slot 17 even in the closure substrate 13. However, if the conditions 
of dividing substrates 1 and 12 completely are satisfied, it is not necessary to necessarily establish a slot 

17 in a substrate 13. The capacity electrode 6 is divided by the slot 17 and set to capacity electrode 6a 
and capacity electrode 6b. Therefore, this slot 17 will be formed between the vibrator section 2 and the 
capacitor section 4, the vibrator section 3, and the capacitor section 5. 

[001 1] Next, a slot 17 is filled up with resin 18 as shown in drawing 4 . It is used as a material of resin 
18, the thing, for example, the epoxy system resin etc., of a dielectric constant lower than the piezo 
electric crystal substrate 1 and the closure substrates 12 and 13 etc. Resin 18 is formed in opening of a 
slot 17 in the condition that it was able to heap up in extensive area. It is for lessening the fall of the 
mechanical strength of the piezo-electric components by having formed the slot 17 by heaping up resin 
18. 

[0012] Next, as shown in drawin g 5 , while forming an input electrode 20, an output electrode 21, and 
auxiliary electrodes 24a and 24b in the both ends of a layered product 16 in thin film means forming, 
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such as a spatter and vacuum evaporationo, respectively, the grand electrode 23 is formed in the junction 
electrode 22 and a back side edge side at the near-side end face of a layered product 16. And an input 
electrode 20 is connected to the cash-drawer electrode 7, an output electrode 21 is connected to the cash- 
drawer electrode 8, the junction electrode 22 is connected to the capacity electrodes 4a and 5a, and the 
grand electrode 23 is connected to the capacity electrodes 6a and 6b. The electric representative circuit 
schematic of piezo-electric components is shown in drawing 6 . 

[0013] In this way, since the slot 17 filled up with resin 18 with a low dielectric constant is formed 
between the input electrode 20 and the output electrode 21, the dielectric constant between an input 
electrode 20 and an output electrode 21 becomes small, and the obtained piezo-electric components 
become what has the small stray capacity generated between the I/O electrodes 20-21. 
The piezo-electric components of the 2nd example of [the 2nd example, drawin g 7 - drawing 10 ] are 
equipped with two piezoelectric transducers and one capacitor. As shown in drawing 7 , it consists of a 
piezo electric crystal substrate 31 and closure substrates 42 and 43 which form oscillating space on both 
sides of this piezo electric crystal substrate 31. The junction cash-drawer electrodes 34a and 34b 
connected to vibrating electrodes 32a and 32b, vibrating electrodes 33a and 33b, the input-side cash- 
drawer electrode 37 connected to Electrodes 32a and 33a, respectively, the output side cash-drawer 
electrode 38, and Electrodes 32b and 33b, respectively and capacity electrode 36a are prepared in the 
surface of the piezo electric crystal substrate 31. Furthermore, as shown in drawin g 8 , the gland side 
cash-drawer electrodes 35a and 35b connected to vibrating electrode 32c, vibrating electrode 33c, and 
Electrodes 32c and 33c, respectively and capacity electrode 36b are prepared in the rear face of a 
substrate 31 at the position. The vibrator sections 32 and 33 consist of vibrating electrodes 32a-32c, and 
33a-33c, respectively, and the capacitor section 36 consists of capacity electrodes 36a and 36b. This 
piezo electric crystal substrate 1 will be divided by the two below-mentioned division slots 47a and 47b 
established in the both-sides portion of the capacitor section 36. 

[0014] The insulating closure substrates 42 and 43 are arranging the crevices 42a, 42b (refer to drawing 
9 ), 43a, and 43b for oscillating space formation in one field. As shown in drawin g 9 , let these 
components 3 1, 42, and 43 be the layered products 46 which are accumulated, fix and have the sealed 
oscillating space. Two slots 47a and 47b which trichotomize the piezo electric crystal substrate 3 1 and 
the closure substrate 42 into this layered product 46 are formed between the vibrator section 32 and the 
capacitor section 36 and between the vibrator section 33 and the capacitor section 36, respectively. It 
fills up with resin 48 with a low dielectric constant, and resin 48 can be heaping up opening of Slots 47a 
and 47b for these slots 47a and 47b in extensive area. 

[001 5] Next, as shown in drawin g 10 , while forming an input electrode 50, an output electrode 51, and 
auxiliary electrodes 54a and 54b in the both ends of a layered product 46 in thin film means forming, 
respectively, the grand electrode 53 is formed in the junction electrode 52 and a back side edge side at 
the near-side end face of a layered product 46. And an input electrode 50 is connected to the cash- 
drawer electrode 37, an output electrode 51 is connected to the cash-drawer electrode 38, the junction 
electrode 52 is connected to capacity electrode 36a and the junction electrodes 34a and 34b, and the 
grand electrode 53 is connected to capacity electrode 36b and the cash-drawer electrodes 35a and 35b. 
[0016] In this way, the obtained piezo-electric components do so the same operation as the piezo-electric 
components of said 1st example, and an effect. 

As shown in the 3rd example and [ drawing 1 1 ] drawin g 1 1 , the piezo-electric components of the 3rd 
example fix the reinforcement substrate 60 with adhesives, such as an epoxy system, to the layered 
product 16 which consists of a piezo electric crystal substrate 1 explained in said 1st example, and 
closure substrates 12 and 13. A slot 17 divides the piezo electric crystal substrate 1 and the closure 
substrate 12 into two, and is established even in the closure substrate 13. The slot 17 is filled up with 
resin 18 with a low dielectric constant. An input electrode 61 and an output electrode 62 are formed in 
the both ends of piezo-electric components, and the grand electrode 63 is formed in the center section. 
[0017] The piezo-electric components which consist of the above configuration have the structure where 
the fall of the mechanical strength of the piezo-electric components by having formed the slot 17 with 
the reinforcement substrate 60 can be compensated enough while doing so the same operation as the 
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piezo-electric components of said 1st example, and an effect. 

The piezo-electric components of the 4th example of [the 4th example, drawin g 12 - drawing 16 ] 
contain two piezoelectric transducers and one capacitor. As shown in drawin g 12 , it consists of a piezo 
electric crystal substrate 71, closure substrates 82 and 83 which form oscillating space on both sides of 
this piezo electric crystal substrate, and a dielectric substrate 88 (refer to drawing 14 ). The junction 
cash-drawer electrodes 77a and 77b and auxiliary electrodes 78a and 78b which were connected to the 
input-side cash-drawer electrode 75 connected to vibrating electrodes 72a and 72b, vibrating electrodes 
73a and 73b, and Electrodes 72a and 73a, respectively and the output side cash-drawer electrode 76, and 
Electrodes 72b and 73b, respectively are prepared in the surface of the piezo electric crystal substrate 71. 
Furthermore, as shown in drawing 13 , the gland side cash-drawer electrodes 79a and 79b connected to 
vibrating electrode 72c, vibrating electrode 73c, and Electrodes 72c and 73c, respectively are formed in 
the rear face of a substrate 71. The vibrator sections 72 and 73 consist of vibrating electrodes 72a-72c, 
and 73a-73c, respectively. This piezo electric crystal substrate 71 will be divided by the below- 
mentioned division slot 87 prepared between the vibrator section 72 and the vibrator section 73. As for 
the closure substrates 82 and 83, the crevices 82a, 82b (refer to drawing 16 ), 83a, and 83b for 
oscillating space formation are arranged in one field. 

[0018] As shown in drawing 14 , let these components 71, 82, and 83 be the layered products 85 which 
are accumulated, fix and have the sealed oscillating space. The slot 87 which divides the piezo electric 
crystal substrate 71 and the closure substrate 82 into two is formed in this layered product 85 between 
the vibrator section 72 and the vibrator section 73. This slot 87 is filled up with resin 88 with a low 
dielectric constant. The dielectric substrate 90 fixes through adhesives on the upper surface of this 
layered product 85. Capacity electrode 91a and the substrate electrodes 92a, 92b, 92c, and 92d are 
formed in the surface of the dielectric substrate 90. Capacity electrode 91b is prepared in the rear face of 
the dielectric substrate 90. The capacitor section 91 consists of capacity electrodes 91a and 91b. 
[0019] Next, as shown in drawing 15 , while forming an input electrode 94, an output electrode 95, and 
auxiliary electrodes 98a and 98b in the both ends of piezo-electric components in thin film means 
forming, respectively, the grand electrode 97 is formed in the near-side end-face section of piezo-electric 
components at the junction electrode 96 and the back side end-face section. An input electrode 94 is 
connected to the input-side cash-drawer electrode 75, an output electrode 95 is connected to the output 
side cash-drawer electrode 76, the junction electrode 96 is connected to the junction cash-drawer 
electrodes 77a and 77b, and the grand electrode 97 is connected to the grand cash-drawer electrodes 79a 
and 79b. 

[0020] Furthermore, in order to stop the stray capacity between an input electrode 94 and an output 
electrode 95, the slots 99a and 99b where width of face is wide are formed between an input electrode 
94 and the grand electrode 97 and between an output electrode 95 and the grand electrode 97. These 
slots 99a and 99b take manufacture tolerance etc. into consideration, and are established even in the 
closure substrate 82 so that the dielectric substrate 90 may be trichotomized completely. However, if the 
conditions of dividing a substrate 90 completely are satisfied, it is not necessary to necessarily establish 
Slots 99a and 99b in a substrate 82. Moreover, only one slot of the slots 99a and 99b may be prepared. 
[0021] Drawing 16 is the vertical cross section of the obtained piezo-electric components. Capacity 
occurs among the capacity electrodes 91a and 91b. This piezo-electric component does so the same 
operation as the piezo-electric components of said 1st example, and an effect. 

As shown in the 5th example and [ drawing 17 ] drawing 17 , the piezo-electric components of the 5th 
example paste up the propagation-of- vibration prevention substrate 103 on the layered product 16 which 
consists of a piezo electric crystal substrate 1 explained in said 1st example, and closure substrates 12 
and 13 with the flexible adhesives (adhesives which have flexibility) 102. The resin adhesives of a 
rubber system etc. are used as a material of the flexible adhesives 102. A slot 100 divides the piezo 
electric crystal substrate 1 and the closure substrates 12 and 13 into two, and is established even in the 
propagation-of-vibration prevention substrate 103. The slot 100 is filled up with resin 101 with a low 
dielectric constant. The input electrode 104 and the output electrode 105 are formed in the both ends of 
piezo-electric components. 
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[0022] In the above configuration, a part of vibration generated in the vibrator sections 2 and 3, 
respectively is spread to the closure substrates 12 and 13. However, vibration spread to the closure 
substrate 12 is interrupted with the resin 101 with which the slot 100 was filled up, and vibration spread 
to the closure substrate 13 is interrupted by the flexible adhesives 102. Therefore, the piezo-electric 
components which do not interfere each other in vibration generated in the vibrator sections 2 and 3, 
respectively mutually, and do not have deterioration of a RF property are obtained. 
[0023] the piezo-electric components concerning example] this invention besides [are not limited to said 
example, within the limits of the summary, can be boiled variously and can deform. About the 
configuration of a slot of dividing a closure substrate and a piezo electric crystal substrate, and a width- 
of-face size, it is arbitrary, and various things are adopted according to specification. 
[0024] Moreover, although said each example is performing all electrical installation of an internal 
electrode by the end face of a layered product, it is not necessarily limited to this and may perform 
electrical installation of an internal electrode using the connecting means of a through hole etc. 
[0025] 

[Effect of the Invention] By the above explanation to the layered product which consisted of two closure 
substrates which form oscillating space on both sides of a piezo electric crystal substrate and this piezo 
electric crystal according to [ so that clearly ] this invention Since the slot which divides one [ said ] 
closure substrate and said piezo electric crystal substrate was prepared and this slot was filled up with 
resin with a dielectric constant lower than a piezo electric crystal substrate and a closure substrate, the 
dielectric constant during I/O of piezo-electric components becomes small, and piezo-electric 
components with the small stray capacity generated between I/O can be obtained. 
[0026] Moreover, the fall of the mechanical strength of the piezo-electric components by the slot can be 
compensated by the reinforcement member by joining a reinforcement member to the closure substrate 
divided by the slot, where said slot is straddled at least. Moreover, if a dielectric substrate is joined to 
the layered product which consists of a piezo electric crystal substrate and a closure substrate, the 
capacity for combining the two vibrator sections is securable in the capacitor section prepared in the 
dielectric. Therefore, it becomes unnecessary to prepare the capacitor section in a piezo electric crystal 
substrate, area of the part and a piezo electric crystal substrate can be made small, and the small piezo- 
electric components of a component-side product are obtained. 

[0027] Furthermore, if the slot which divides a piezo electric crystal substrate and one closure substrate, 
respectively is established even in the closure substrate of another side, in case a division slot will be 
formed, a piezo electric crystal substrate can be certainly divided for one closure substrate, and 
compaction of working hours can be aimed at. Moreover, while joining a propagation-of-vibration 
prevention member to the layered product which consists of a piezo electric crystal substrate and a 
closure substrate through flexible adhesives and dividing said closure substrate and piezo electric crystal 
substrate The slot which reaches even said propagation-of-vibration prevention member is prepared 
between the two vibrator sections, and if the structure which fills up this slot with resin is adopted, 
vibration generated in one vibrator section will be interrupted by the resin and flexible adhesives which 
are filled up with a slot, and will not affect the vibrator section of another side. Consequently, the piezo- 
electric components of the structure where interference between the vibrator sections can be suppressed 
can be obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The assembly perspective diagram showing the 1st example of the piezo-electric 
components concerning this invention. 

[Drawing 2] The plan of the piezo electric crystal substrate shown in drawing 1 . 
[Drawing 3] The perspective diagram for explaining a division slot formation production process. 
[Drawing 4] The perspective diagram showing the appearance of piezo-electric components. 
[Drawing 5 ] The vertical cross section of X-X' of drawing 4 . 

[Drawing 6] The electric representative circuit schematic of the piezo-electric components shown in 
drawing 5 . 

[Drawing 7] The assembly perspective diagram showing the 2nd example of the piezo-electric 
components concerning this invention. 

[Drawing 8] The plan of the piezo electric crystal substrate shown in drawin g 7 . 

[Drawin g 9] The perspective diagram showing the appearance of piezo-electric components. 

[Drawin g 10 ] The vertical cross section of X-X' of drawing 9 . 

[Drawing 11] The vertical cross section showing the 3rd example of the piezo-electric components 
concerning this invention. 

[Drawing 12] The assembly perspective diagram showing the 4th example of the piezo-electric 
components concerning this invention. 

[Drawing 13] The plan of the piezo electric crystal substrate shown in drawing 12 . 

[Drawing 14] The assembly perspective diagram for explaining the assembly production process 

following drawing 12 . 

[Drawing 15] The perspective diagram showing the appearance of piezo-electric components. 
[Drawing 16] The vertical cross section of X-X' of drawing 15 . 

[Drawing 17] The vertical cross section showing the 5th example of the piezo-electric components 
concerning this invention. 

[Drawing 18] The perspective diagram showing the conventional example. 
[Description of Notations] 

1 — Piezo electric crystal substrate 

2 3 — Vibrator section 
4 5 - Capacitor section 
12 13 — Closure substrate 

17- Slot 

18 - Resin 

3 1 — Piezo electric crystal substrate 

32 33 — Vibrator section 
36 - Capacitor section 
42 43 - Closure substrate 
47a, 47b - Slot 
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48 - Resin 

60 - Reinforcement substrate 

71 - Piezo electric crystal substrate 

72 73 — Vibrator section 
82 83 - Closure substrate 

87 - Slot 

88 - Resin 

90 - Dielectric substrate 

91 - Capacitor section 
99a ? 99b -- Slot 

100 - Slot 
101 -Resin 

102 — Flexible adhesives 

103 - Propagation-of-vibration prevention substrate 



[Translation done.] 
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ABSTRACT: 

PURPOSE: To suppress stray capacitance generated between an input 
electrode 

and an output electrode and interference between vibrators. 

CONSTITUTION: A vibrator section 2 and a capacitor section 4 are 
provided on 

the input side of a piezoelectric substrate 1 and a vibrator section 3 
and a 

capacitor section 5 are provided on the output side of the 
piezoelectric 

substrate 1. Then the piezoelectric substrate 1 and sealing substrates 
12, 13 

form a laminator 16 provided with an enclosed vibration space. After a 
groove 

17 completely separating the piezoelectric substrate 1 and the sealing 
substrate 12 is formed among the vibrator section 2, the capacitor 
section 4, 

the vibrator section 3, the capacitor section 5 in the laminator, the 
groove 17 

is filled by a resin 18 whose dielectric constant is lower than that of 
the 

substrates 1, 12. 
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